Conotoxin MI. Disulfide bonding and conformational states.
The toxic peptide from Conus magus venom (conotoxin MI) is a 14-amino acid peptide (McIntosh, M., Cruz, L. J., Hunkapiller, M. W., Gray, W. R., and Olivera, B. M. (1982) Arch. Biochem. Biophys. 218, 329-334) which inhibits the acetylcholine receptor. In this work we have confirmed the primary structure and established the disulfide bonding configuration (Cys 3-Cys 8; Cys 4-Cys 14) by direct chemical synthesis of the toxin with specific disulfide bridges. Natural and synthetic toxins were compared by several methods. Fast atom bombardment mass spectroscopy confirmed that the synthetic product had the expected molecular mass and number of exchangeable hydrogens. Ultraviolet CD spectra were closely comparable in shape and magnitude for the two materials, which were also identical in biological activity and chromatographic behavior. We have also established that, although the peptide is highly cross-linked with two disulfide bridges, it can slowly equilibrate between two conformations. A simulation analysis suggests that the conformers have half-lives of approximately 12 and approximately 72 min at 0 degrees C, decreasing approximately 2-fold for every 10 degrees C increase in temperature.